1950s, one recommendation was for women to limit weight gain to 10-14 lb so as to avoid complications such as "toxemia" at a time when 10% of women with eclampsia died. 1 In recognition of high neonatal and infant mortality rates in the United States during the 1960s, the Committee on Maternal Nutrition 2 highlighted the positive association between weight gain and birthweight and increased the weight gain goal to 20-25 lb for all women. The 1990 "Nutrition during Pregnancy" 3 document also supported increased weight gain so as to optimize birthweight, but also provided specific recommendations according to a woman's prepregnancy weight and restricted weight gain in women with higher prepregnancy weights. Now, amidst an obesity epidemic, the focus is on meeting, not exceeding, weight gain goals so as to avoid complications such as cesarean delivery and macrosomia. 4 This article reviews weight gain goals, the risks of not meeting weight goals, and health behavior management options to achieve optimal weight gain in pregnancy. Regardless of a woman's prepregnancy weight, the American Congress of Obstetricians and Gynecologists (ACOG) currently recommends that providers measure a woman's height and weight at the first prenatal visit to calculate a body mass index (BMI) and then counsel women on gestational weight gain (GWG) goals and the need to limit excessive GWG to achieve optimal pregnancy outcomes. 5 According to "Guidelines for Perinatal Care," 6 health care providers should also evaluate maternal weight at each regularly scheduled visit, monitor progress toward meeting GWG goals, and provide specific individualized counseling if significant deviations from goals occur.
How is GWG measured and assessed?
Ideally, total GWG is calculated as the difference between weight at the first and last prenatal visit just prior to delivery. Yet in practice, oftentimes these measurements vary such that a self-reported prepregnancy weight is used to calculate total GWG. Additional challenges arise when prenatal care begins after the first trimester. In these situations, one recommendation is to use the self-reported prepregnancy weight to calculate both total GWG and GWG goals. Although women typically underestimate their weight by 5 lb, >80% of women remained in the same BMI category in one study of self-reported weight in reproductive-age women. 7 In another study that evaluated GWG from a selfreported prepregnancy and a measured first-trimester weight value, the proportions of women gaining below, at, and above the guidelines was the same from either approach. 8 Use of selfreported weight introduces bias into GWG measurements, but it appears to be a small difference and no other practical solutions are available. In terms of the final pregnancy weight Prenatal care providers are advised to evaluate maternal weight at each regularly scheduled prenatal visit, monitor progress toward meeting weight gain goals, and provide individualized counseling if significant deviations from a woman's goals occur. Today, nearly 50% of women exceed their weight gain goals with overweight and obese women having the highest prevalence of excessive weight gain. Risks of inadequate weight gain include low birthweight and failure to initiate breast-feeding whereas the risks of excessive weight gain include cesarean deliveries and postpartum weight retention for the mother and large-for-gestational-age infants, macrosomia, and childhood overweight or obesity for the offspring. Prenatal care providers have many resources and tools to incorporate weight and other health behavior counseling into routine prenatal practices. Because many women are motivated to improve health behaviors, pregnancy is often considered the optimal time to intervene for issues related to eating habits and physical activity to prevent excessive weight gain. Gestational weight gain is a potentially modifiable risk factor for a number of adverse maternal and neonatal outcomes and meta-analyses of randomized controlled trials report that diet or exercise interventions during pregnancy can help reduce excessive weight gain. However, health behavior interventions for gestational weight gain have not significantly improved other maternal and neonatal outcomes and have limited effectiveness in overweight and obese women.
measurement, women can also be reweighed at the time of delivery, especially if several weeks have passed since a weight measurement. In general, all weight and height measurements should be performed in light clothing without shoes. In epidemiological studies that examine the relationship between GWG and pregnancy outcomes, typical measurements of GWG include the total value (eg, kg or lb), an average rate in the second or third trimester (eg, kg/wk or lb/wk), or an adequacy ratio (ratio of total observed GWG to the National Academy of Medicine [NAM] guidelines based on prepregnancy BMI and gestational age at delivery).
The routine measurement of weight during pregnancy in the United States is in contrast to prenatal care practices in other developed countries where national guidelines do not recommend routine weighing during pregnancy.
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For example, the National Institute for Health and Care Excellence guidelines in the United Kingdom do not recommend repeated weighing during pregnancy as a matter of routine, unless clinical management can be influenced or if nutrition is a concern.
9 Furthermore, there are no national guidelines for GWG in the United Kingdom. Routine weighing is not only considered an acceptable practice in the United States, it is inexpensive, widely available, and perhaps the first opportunity for providers to start the discussion of healthy behaviors and GWG and their relationships to pregnancy outcomes.
What are the GWG guidelines?
The current GWG guidelines are based on the NAM 2009 document, "Weight Gain during Pregnancy: Reexamining the Guidelines" 4 ( Table 1 ). The primary differences between the initial NAM 1990 guidelines and the current ones are: (1) the use of World Health Organization categories instead of Metropolitan Life Insurance Company ideal weightfor-height standards for BMI categories; (2) ranges of GWG rates for the second and third trimesters; and (3) specific goals for women with a prepregnancy BMI 30 kg/m 2 . The goals for women with obesity are now 11-20 lb instead of at least 15 lb. The GWG guidelines for twin gestations are considered provisional because the evidence to support them was more limited compared to singletons ( Table 2 ). In addition, there are no specific guidelines for other subpopulations such as adolescents, women of short stature, racialethnic minorities, and women with higher classes of obesity. Of note, the guidelines are based on observational data of associations between GWG and maternal and neonatal outcomes. For twin gestations, the guidelines reflect the 25-75th percentile interquartile range of cumulative weight gain among women who delivered twins weighing 2500 g at 37-42 weeks. The guidelines also assume that all women gain 1.1-4.4 lb (0.5-2 kg) in the first trimester.
What are the components of weight gain? Energy intake and energy expenditure typically determine energy balance. Energy requirements increase in pregnancy by approximately 200, 300, and 400 kcal/ d in the first, second, and third trimesters, respectively, but these values vary depending on BMI, as determined by studies that evaluate basal metabolic rate by calorimetry, total energy expenditure by doubly labeled water, and individual physical activity. 12, 13 Furthermore, a recent systematic review of energy intake and GWG suggests that women report smaller daily increases in caloric intake (475 kJ/d or 113 kcal/d) during pregnancy and propose that the current guidelines may be promoting excessive GWG.
14 In a typical pregnancy characterized by 25 lb or 11 kg total GWG and delivery at 40 weeks, the products of conception (placenta, fetus, amniotic fluid) comprise approximately 35% of the total GWG. 15 In general, GWG is composed of water, protein, or fat in the fetus, placenta, uterus, and amniotic fluid, maternal blood volume, mammary gland, and maternal adipose tissue. The minimal amount of GWG required for fetal growth and deposits of maternal energy for postpartum lactation is estimated at 8 kg. The first-trimester weight gain of 1.1-4.4 lb is attributed to early placental development and expansion of maternal blood volume, not fat deposits. Fetal growth is nearly uniform until the midportion of the second trimester regardless of age, race, and fetal sex, but then other factors including GWG account for the final determinant of birthweight.
Epidemiology and trends in GWG in the United States Deputy et al 16 reported on GWG adequacy in a study using the Pregnancy Risk Assessment Monitoring System for women with full-term singleton deliveries from 28 states. Prepregnancy BMI was a self-reported value and total GWG was obtained from the birth certificate files. After weighting, the final sample size represented approximately 36 , respectively) compared to normal-weight women. Given that the prevalence of overweight and obese women aged 20-39 years is 58.5% according to National Health and Nutrition Examination Survey data from 2011 through 2012 and that overweight and obese women have the highest prevalence of excessive GWG, the trends in excessive GWG are predicted to continue. 17 There are known racial-ethnic variances in weight among reproductive-age women with the highest prevalence of overweight among non-Hispanic blacks (80.0%) followed by Hispanics (69.5%), whites (55%), and Asians (26.2%), also according to National Health and Nutrition Examination Survey data from 2011 through 2012. 17 Although minority women are more likely to enter a pregnancy as overweight or obese compared to whites, in general, Hispanic and black women are more likely to have inadequate GWG and less likely to have excessive GWG compared to whites. [18] [19] [20] For example, in a study of birth records from 2007 through 2010 in Colorado, Hispanic and black women had increased odds for inadequate GWG (aOR, 1.08; 95% CI, 1.04e1.11; and aOR, 1.12; 95% CI, 1.06e1.19, respectively) and decreased odds for excessive GWG (aOR, 0.84; 95% CI, 0.81e0.86; and aOR, 0.96; 95% CI, 0.90e1.00, respectively) compared to non-Hispanic whites. 21 Deputy et al 16 also examined racial-ethnic associations with GWG, but noted that the odds varied by BMI. For example, the odds for inadequate GWG were primarily found in black, Hispanic, and Asian normalweight women (aOR, 1.45; 95% CI, 1.19e1.77; aOR, 1.29; 95% CI, 1.07e1.56; and aOR, 1.31; 95% CI, 1.08e1.58, respectively) compared to normal-weight white women, but not in other BMI categories.
In terms of parity, nulliparas typically gain more weight than multiparas. For example, normal-weight, overweight, and obese nulliparas had higher odds for excessive GWG compared to multiparas (aOR, 1.31; 95% CI, 1.18e1.46; aOR, 1.24; 95% CI, 1.04e1.48; and aOR, 1.26; 95% CI, 1.03e1.54, respectively). 16 Enrollment in supplemental nutrition program for Women, Infants, and Children or in Medicaid; first-trimester prenatal care; alcohol consumption during pregnancy; prepregnancy depression; and partner abuse were not associated with excessive GWG in any BMI category in the same study. 16 The NAM conceptual framework for the GWG guidelines includes other social, environmental, and maternal factors, many of which have not been studied or inadequately studied, as potentially associated with either inadequate or excessive GWG. 4 Risks of inadequate and excessive weight gain The initial NAM 1990 guidelines for GWG "Nutrition during Pregnancy" 3 emphasized the importance of meeting the GWG goals so as to prevent the well-described association between inadequate GWG and small-forgestational-age infants with relative risks approaching 2-3. Several epidemiologic studies consistently show a linear and direct relationship between GWG and fetal growth; however, other factors including maternal BMI influence this relationship. 22 There are also welldescribed associations between inadequate weight gain and perinatal mortality. In a study of 100,000 records from the National Center for Health Statistics from linked birth/infant death data files in 2002, infants born to women with inadequate weight gain had increased odds for infant death up to 1 year after birth (odds ratio, 2.23; 95% CI, 1.84e2.70) compared to women with normal weight gain. 23 Other reported risks of inadequate GWG include a failure to initiate breast-feeding; however the relationship between low GWG and preterm birth is mixed. 4 Part of the difficulty in studying the association between preterm birth and GWG is that the total GWG of a term gestation cannot be compared with that of a preterm birth, thus GWG rates or adequacy ratios are used instead. The relationship between GWG and preterm birth has been summarized as having a U-shaped distribution with inadequate and excessive GWG increasing the risk of preterm birth among underweight and normal-weight women. 4 In the 2 decades since the first NAM GWG guidelines were written, several changes occurred in the demographic of women in the United States. This Guidelines for twin gestations are considered provisional and based on interquartile (25the75th percentiles) range of cumulative weight gain among women who delivered twins who weighed 2500 g at 37e42 wk gestation. 60 BMI, body mass index.
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Expert Reviews ajog.org includes women having pregnancies at older ages, more frequent occurrences of medical complications such as chronic hypertension and pregestational diabetes, greater racial-ethnic diversity, increasing GWG overall regardless of prepregnancy BMI, and the national epidemic of obesity. As such, the updated guidelines now focus on meeting, but not exceeding, the goals due to the risks of excessive GWG. The maternal risks of excessive GWG include cesarean deliveries and postpartum weight retention. 4 Associations among excessive GWG, gestational diabetes, and preeclampsia have been reported, but the evidence for these associations is more limited. Other proposed long-term metabolic consequences of excessive GWG for women include type 2 diabetes, cardiovascular disease, and metabolic syndrome. 24 Most importantly, the weight gain that occurs during the first pregnancy, especially if it is excessive and not lost after delivery, is likely to influence future pregnancy outcomes. In this sense, it is important to target nulliparas in our counseling about avoiding excessive GWG. The neonatal risks of excessive GWG include large-for-gestational-age infants and macrosomia. Other reported risks of excessive GWG include low 5-minute Apgar scores, seizures, hypoglycemia, polycythemia, and meconium aspiration syndrome. 25, 26 Of greater concern are the reported associations between excessive GWG and long-term outcomes such as childhood overweight or obesity. 27 Several theories also suggest that in utero nutrition may impact chronic diseases such as diabetes, hypertension, and other metabolic diseases later in life in the offspring. This research is evolving, but providers should consider that maternal nutrition during pregnancy may have lifelong consequences for the offspring including neurocognitive outcomes. [28] [29] [30] Because overweight and obese women have the greatest prevalence of excessive GWG and already enter a pregnancy at risk for adverse outcomes, we may assume that it is most important for these women to meet the GWG goals. However, women of all BMI categories encounter greater morbidity when GWG is excessive. Swank et al 31 evaluated the categorical change in BMI as a function of prepregnancy BMI and several pregnancy outcomes from a database of women who delivered singleton gestations in California. Although overweight women had the highest odds of developing gestational hypertension or preeclampsia with excessive change in BMI,
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Prevalence of gestational weight gain adequacy by prepregnancy body mass index. ajog.org Expert Reviews normal-weight women also had a nearly 3-fold increased risk for gestational hypertension or preeclampsia compared to women with no change in BMI. 31 In similar types of analysis from the same database in California, the adjusted odds for cesarean delivery and macrosomia (birthweight >4000 g) also increased as change in BMI increased for all BMI categories. 32, 33 Of note, normal-weight women had the greatest odds for macrosomia with excessive change in BMI (aOR, 3.85; 95% CI, 3.59e4.13) and a >2-fold odds for cesarean delivery compared to no change in BMI. 32, 33 It is difficult to discern which factoreprepregnancy BMI or GWGeis associated with greater risk for adverse outcomes when excessive GWG occurs in women with obesity. For example, prepregnancy obesity increases the risks for preeclampsia, gestational diabetes, cesarean deliveries, and abnormal fetal growth. 34 Excessive GWG also is associated with the same risks. Magriples et al 35 studied the relationship between BMI and GWG on birth outcomes in low-risk girls and women age 14-25 years, and predominantly nulliparous and non-Hispanic black. In multivariate analysis, prepregnancy BMI was a greater predictor of cesarean delivery than GWG (aOR for cesarean delivery in obese women, 2.30; 95% CI, 1.48e3.58; and aOR for cesarean delivery with excessive GWG, 1.51; 95% CI, 0.98e2.33). 35 The interaction of prepregnancy weight and GWG was examined by Abrams and Laros 36 from deliveries in the 1980s whereby low GWG was defined as <7 kg and excessive GWG defined as >20 kg. There was a progressively stronger correlation between GWG and birthweight in underweight (prepregnancy BMI <18 kg/m 2 ), ideal weight (prepregnancy BMI 19-22 kg/m 2 ), and moderately overweight women (prepregnancy BMI 23-28 kg/m 2 ). In contrast, for women with a prepregnancy BMI >28 kg/m 2 , there was no correlation between GWG and birthweight, suggesting that prepregnancy weight was a stronger predictor of birthweight than GWG at higher BMIs. 36 Knowing the relationships among prepregnancy BMI, GWG, and pregnancy outcomes would not only better inform our GWG guidelines, but also help design optimal interventions for GWG according to a woman's BMI category.
Is weight gain less than the guidelines appropriate for women with a higher BMI? Conventional wisdom is that pregnancy is a time for weight gain so as to meet maternal and fetal needs. The current GWG guidelines have 1 range of values for all women with a prepregnancy BMI >30 kg/m 2 suggesting that a women with a BMI of 30 kg/m 2 should gain the same weight as one with a BMI of 50 kg/m 2 . Several observational studies, most of which were published since 2009, describe improved maternal outcomes such as cesarean deliveries, preeclampsia, and operative vaginal deliveries, in obese women who either gain less than the GWG guidelines or who lose weight during a pregnancy. [37] [38] [39] [40] [41] [42] [43] [44] However, in some, but not all studies, inadequate GWG (as defined by the 2009 NAM criteria or <15 lb weight gain by the 1990 NAM criteria) or weight loss has been associated with a higher proportion of low-birthweight and small-forgestational-age infants than for women with adequate GWG, although in adjusted analyses the risks were either attenuated or there were no differences in birthweight outcomes in women with GWG lower than the guidelines. 8, 45, 46 The higher proportions of low birthweight in women with inadequate GWG compared to women with adequate GWG may be attributed to obese women having lower occurrences of low birthweight than normal-weight women. In one study from the Swedish Medical Birth Registry, the occurrence of smallfor-gestational-age infants in obese women who lost weight (1.7-3.8%) was lower or equal to values typically reported in Sweden (3.6%). 42 Additional studies have shown decreased neonatal fat mass, lean mass, and head circumference in overweight or obese women who gained 5 kg. 47 In the majority of these studies, we do not know the circumstances of the weight loss, ie, whether it was accompanied by maternal illness, a result of intentional dieting, or attributed to improved health behaviors during pregnancy. As noted in Deputy et al, 16 women with class II and III obesity are at greater risk for inadequate GWG and it is possible that weight loss partially contributes to this finding. Given the lack of high-level evidence to support low GWG or weight loss during pregnancy, until further studies are available, women with a prepregnancy BMI 30 kg/m 2 should aim to gain a total of 11-20 lb during pregnancy.
Practical approaches to assist providers and patients in meeting GWG goals Motivational interviewing
The ACOG recommends motivational interviewing, a patient-centered counseling style for eliciting behavior change by having patients explore and resolve ambivalence about behavior change, as an approach to achieve positive health outcomes for patients who have alcohol, tobacco, or weight management issues. 48 In contrast to typical provider-patient interactions whereby sound and logical advice is given and often resisted, motivational interviewing aims to help patients identify the thoughts and feelings that cause them to continue unhealthy behaviors and help them develop new thought patterns to assist in behavior change. The 4 core skills with motivational interviewing include open-ended questions, affirmations, reflections, and summaries. For example, instead of a provider stating, "At only 32 weeks, you have exceeded your weight gain goals. This increases your risk for cesarean delivery and high birthweight," an alternate approach to the problem is to say, "I notice your weight gain is high. Tell me about your diet and exercise this pregnancy." Additional examples of core motivational interviewing skills are given in Table 3 . Studies show that when a patient is allowed to talk and the provider actively listens and reflects back to the patient what they hear, no more than 3 minutes are added to the encounter. 49 There is also evidence to support the efficacy of motivational interviewing in GWG interventions. A systematic review and meta-analysis of trials designed to limit GWG evaluated the theoretical and intervention components of each trial.
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Of the trials that had a theory for the behavior change, motivational interviewing was cited as 1 of 4 strategies (also among provision of information, behavioral self-monitoring, and provision of rewards contingent on successful behavior) as key for successful GWG interventions. 50 Resources for providers to learn more about motivational interviewing include textbooks, videos, journal articles, and workshops (reference list below).
Dispelling myths
Many women believe that pregnancy means eating for 2, and consequently they nearly double their caloric intake. There are several online resources that can assist providers in determining daily calories during pregnancy. One example is the calculator from Pennington Biomedical Research Center (www.pbrc. edu/research-and-faculty/calculators/ges tational-weight-gain/) that estimates energy needs during each trimester required to achieve GWG goals. The only required input variables are maternal age, height, and weight at conception. Calories and GWG goals are presented on the same template and women can use this visual tool for caloric intake guidance.
Women typically decrease their activity levels during pregnancy. The ACOG recommends 30 minutes of moderate exercise per day on most, if not all, days of the week for pregnant women, in the absence of medical or obstetric contraindications. 51 Women can continue to derive the health-related benefits of exercise (eg, decreased risk of cardiovascular disease and diabetes) during pregnancy. Providers can counsel women that it is safe to begin or continue most forms of exercise, although they may need to adjust their regimens to avoid dehydration and fatigue, especially in the third trimester. Furthermore, a recent systemic review and meta-analysis of randomized controlled trials (RCT) of exercise in women of normal weight showed that occurrences of preterm birth were similar (4.5% vs 4.4%; RR, 1.01; 95% CI, 0.68e1.50) in the arm exposed to 35-90 minutes 3-4 times per week of aerobic exercise compared to the control arm. More importantly, women in the exercise arm had higher occurrences of vaginal delivery and lower occurrences of gestational diabetes, and no differences in low birthweight, thus giving providers and patients additional evidence on the safety and benefits of exercise during pregnancy. 52 Goal setting, GWG plots, and electronic medical records Goals can be motivational and goal setting has shown promise in promoting diet and physical activity behavior change in nonpregnant individuals. The overall strategy of goal setting has also Examples on how to use motivational interviewing core skills with gestational weight gain 76 
Core skill Definition Example
Open-ended questions Open-ended questions keep conversation going. One word answers such as "yes" or "no" are not possible. Question explores ambivalence (about GWG) and further analyzes discrepancy (about meeting or not meeting GWG goals).
What concerns you about your weight gain? Has your weight gain caused any problems this pregnancy? Tell me about your family member's/friend's experience with weight gain in her pregnancy. What eating habits or physical activities work well for you? How do you think your family/friends hinder your progress in meeting your weight gain goals?
Affirmations Affirmations are statements that acknowledge effort, values, skills, and strengths. They accentuate positive aspects of goal behavior.
You really care about your health and your fetus' health. Despite all changes going on during this pregnancy, you are still finding time to exercise. Despite feeling discouraged about your weight gain, you aren't giving up. That must have been challenging.
Reflections
Simple reflections let patient know that you understood what they said. Double-sided reflections state both sides of argument that patient makes.
Reflections that change focus alter topic from one that patient is unwilling to discuss at that time to something else.
You're not concerned about your weight gain. You're frustrated because your weight gain is higher/lower than it should be. On one hand you are more tired this pregnancy and need to rest, but on other hand you want to stay active so that you remain healthy too. This is not something you want to talk about right now. Do you want to talk about other things in your life that are interfering with your goals? Summaries Summarizing highlights most important parts of conversation.
You mentioned that you.as well as. So, this is what you've said so far. What do you think you want to do? Did I leave anything out?
GWG, gestational weight gain.
ajog.org Expert Reviews been reviewed in the context of health behavior interventions aimed to prevent excessive GWG through modification of diet and/or physical activity. Among interventions reporting positive results for GWG, a combination of individualized diet and physical activity goals, selfmonitoring, and performance feedback indicators were active components of the intervention. 53 Using this information, providers can set activity goals for their patients by recommending 30 minutes of daily physical activity, encouraging women to monitor their own activity with logs or step counts calculated by pedometers or activity monitoring devices, and then giving them feedback on their progress.
With respect to GWG, prenatal care providers should know the GWG goals and be clear in their communication about GWG goals so that women know the expectations and do not vary from provider to provider at different prenatal care visits. For many women, a plot of GWG over successive prenatal visits with the upper and lower boundaries formed by the 2009 NAM guidelines may provide a useful visual for their GWG progress. Many electronic medical records (EMR) have the capability of creating these graphs specific to each woman's BMI, but paper versions are also accessible (http://www.cdph.ca.gov/ pubsforms/forms/Pages/MaternalandChi ldHealth.aspx). These graphs also highlight that a smaller amount of weight gain occurs in the first trimester and that weight gain increases at a greater rate in the second and third trimesters.
Lindberg and Anderson 54 tested the effectiveness of an intervention to improve the consistency and accuracy of GWG counseling with best practice alerts built into an EMR. The alert provided individualized total GWG goals, GWG goals per week of gestation, a scripted template for provider counseling and documentation in a smart set, and a patient education handout. According to a retrospective chart review before and after the intervention, the rate of GWG counseling in agreement with the 2009 NAM guidelines improved (2.6% before vs 51% after, P < .001) among obstetrician-gynecologists, family medicine physicians, and certified nurse midwives. 54 These results were encouraging, but additional research is needed to determine how interfaces with EMR and GWG counseling can translate into improved patient outcomes.
Problem list
Providers often hesitate to identify weight as a problem. Like blood pressure, weight is a data point collected at nearly every prenatal visit, and it should not be neglected. As an example, listing obesity as a problem in the medical record has been shown to significantly increase the likelihood (92.9% vs 56.6%, P < .001) that the provider will take action at follow-up visits. 55 The same may also be true for low or excessive GWG, both of which have International Statistical Classification of Diseases, 10th Revision codes for documentation and billing purposes.
Multidisciplinary approach
Weight management outside of pregnancy typically involves a multidisciplinary approach with teams of nutritionists, exercise physiologists, medical subspecialists, and health coaches. 56 A similar approach is recommended in pregnancy with nutritional advice offered to all women and additional counseling provided when GWG is low or excessive, where these resources are available.
Health behavior and lifestyle interventions for GWG
Pregnancy is a time when women may be motivated to improve their health behaviors, it is often considered the optimal time to intervene not only for issues related to substance use such as tobacco and alcohol cessation, but also related to eating habits and physical activity so as to prevent excessive GWG. GWG is a potentially modifiable risk factor for a number of adverse maternal and neonatal outcomes. Pregnancy is not a time for weight-loss medications or bariatric surgery, so the emphasis of interventions to date are on health behaviors and lifestyle changes such as dietary control and exercise. Depending on the individual circumstances, the improvements in health behaviors including diet and exercise habits are paramount to achieving GWG goals and deserve greater emphasis during pregnancy as weight gain may have several components and may not be equivalent among women who consume the same diet. Nonetheless, several RCT of enhanced GWG counseling, special diets (eg, low glycemic index, diabetic, low calorie, low fat, low carbohydrate), exercise (eg, walking, dancing, aerobics), or both dietary and exercise combinations have been reported either in individual or group sessions with varying doses of intervention. The most recent Cochrane review on the topic of the effectiveness and safety of diet, exercise, or both interventions for preventing excessive GWG describes 49 RCT with 11,444 women. Based on high-quality evidence, diet or exercise reduced the frequency of excessive GWG by 20% (RR, 0.8; 95% CI, 0.73e0.87), while only minimally increasing the risk for inadequate GWG (RR, 1.14; 95% CI, 1.02e1.27) based on moderate-quality evidence. 57 Criticisms of health behavior interventions for GWG include attenuated effects in overweight and obese women and that many women still exceed the GWG in these RCT. For example, in a RCT of a low-glycemic index diet during pregnancy to prevent macrosomia as the primary outcome, normal-weight women had a reduction in excessive GWG (15% vs 26%, P ¼ .02), yet obese women did not experience the same benefit (60% vs 57%, P ¼ .8) compared to the control group. 58 Unfortunately, most of the health behavior interventions either designed specifically for overweight or obese women or that included overweight and obese women in the study design among women of all BMI categories have not demonstrated a significant impact on GWG. [58] [59] [60] [61] [62] [63] [64] [65] [66] [67] Notable exceptions include 2 more recent RCT. The Lifestyle in Pregnancy study offered dietary guidance, free membership in a fitness center, and personal coaching. Obese women had reduced mean GWG compared to the control group (7.0 vs 8.6 kg, P ¼.01), but there were no differences in excessive Expert Reviews ajog.org GWG (35.4% vs 46.6%, P ¼ .06) and the infants in the intervention group had higher birthweights. 68 The Treatment of Obese Pregnant Women study randomized obese women to a physical activity intervention with or without a dietary intervention and found that the physical activity intervention decreased GWG by a mean of 1.38 kg (P ¼ .04) in a multivariate analysis and that women were more likely to meet GWG goals (49-55% intervention arms vs 37% control, P ¼ .01). 69 It is hypothesized that health behavior interventions in overweight or obese women are less likely to influence GWG due to the physiological adaptations that occur in a normal pregnancy (ie, decreased insulin sensitivity), the short time period between initiation of lifestyle changes and delivery, and difficulties in significantly increasing physical activity as pregnancy progresses. 70 It is also possible that overweight or obese women require a more intensive or higher dose of a health behavior program to influence GWG or other pregnancy outcomes compared to normal-weight women. The health behavior or lifestyle changes need to occur earlier for overweight and obese women, ideally prior to pregnancy and in conjunction with weight loss prior to pregnancy to achieve both GWG goals and optimal pregnancy outcomes.
When the results of multiple health behavior intervention studies have been examined cumulatively in metaanalyses, the interventions have not significantly influenced other perinatal outcomes such as such as cesarean delivery, preterm birth, macrosomia, shoulder dystocia, hypoglycemia, hyperbilirubinemia, and birth trauma. 57, [71] [72] [73] [74] The limitations of these trials point to the need for more research. 75 If the efforts of intensive health behavior interventions during pregnancy can improve GWG, yet have no influence on other perinatal outcomes, then another causative link needs to be evaluated to justify ongoing efforts to control GWG. However, long-term outcomes such as maternal weight 5 or 10 years after participating in an intervention or adult-onset outcomes of the offspring are needed to evaluate whether benefits really exist.
Conclusion
Significant changes have occurred in the guidelines for GWG goals over the past century. GWG remains a complex, yet critical variable in prenatal care management as it is one of the few modifiable risk factors for adverse perinatal outcomes and aberrations have the potential to influence short-and long-term maternal and offspring health. Given the increasing prevalence and negative consequences of excessive GWG, preventing excessive GWG is becoming increasingly important for prenatal care providers and patients. Several studies regarding GWG and perinatal outcomes have been published since the 2009 NAM guidelines and it is likely that this evidence will be systematically reviewed and updated guidelines provided, especially for high-risk women such as those with obesity. Future research regarding GWG should include measurements of psychosocial determinants of GWG along with the more commonly measured nutrition and exercise variables. The design of health behavior interventions for overweight or obese women deserves greater focus with respect to their content and timing so as to improve GWG and other outcomes in these women and their offspring. 
